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Forest species and carbon changes in the West African
Sahel, 1954-2002, using aerial photographs and
IKONOS

Research in progress:
« Document impacts of climate change and desertification

« Compare density of trees of height > 3 m to 1954 and 1989 aerial
photos

e Compare 1954, 1989, and 2002 vegetation carbon per ha
e Compare ca. 1960 and 2000 forest species richness

e Ground-truth objects on IKONOS images with inventory of actual
trees and shrubs in 12 one-hectare quadrats

« Determine size and species profile of IKONOS objects
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Forest species changes ca.1945-1993
and tree density changes 1954-1989
in Northwest Senegal
(Gonzalez 2001)
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ca. 1945-
1993

shift of
vegetation
zones in
Northwest
Senegal

Sahel species as fraction
of all forest species
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1954
1 hectare

10 trees of height >3 m
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1954 Trees
height 23 m
(trees ha-1)
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1989 Trees
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Decrease in the density of trees of height > 3 m, from 1954 to 1989, from aerial
photographs.
Each point represents the average density in one of 135 research cells.

1954 average density = 10.1 £ 0.3 trees ha™! 1954 counted
1954 density = -0.09 x (distance) + 13.6, r2 = 0.30, n = 1209 e 1954 regression

1989 counted
1989 regression
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1989 average density = 7.8 % 0.3 trees ha"!
- 1989 density = -0.08 x (distance) + 10.8, r2=0.28, n = 1209
0 30

distance to sea (km)
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Net primary productivity, standing biomass, and vegetative growth 1993

kg haty? kg hat y!

total biomass
herbaceous 2900 3200 0.91
ligneous 200 12 000 0.02
sum 3100 15 200 0.02

below-ground
herbaceous 1700 1900 0.91
ligneous 30 4800 0.006
sum 1800 6700 0.26
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Standing biomass and firewood use 1956—1993

1830 1840 1850 1960 1970
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Standing biomass fell 2100 kg/ha

Firewood deficit totaled 2100 kg/ha

L

firewood production
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Additional analyses of changes using
additional field data across the Sahel,
aerial photos, and IKONOS
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Changements des especes forestieres dans le Sahel 1960-2000
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Données Floristiques: Villageois;
P. Gonzalez, U.S. Geological-Survey
(USGS); I. Khalil, J.'Sedgo, S. Sow,
H. Sy, Réseau du Syst¢me d'Alerte
Précoce contre la Famine 4
Zones Ecologiques: Baildy, R.G. 1998.
Ecoregions: The ecosystgm geography
of the oceans and contiments. Springer-
Verlag, New York, NY; Food and
Agriculture Orgafiizatiom(FAQ). 2001.
Global forestresources as ent

-2000. FAD, Rome, Italy.
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